1. Background
=============

Use of tobacco and alcohol has been associated with many adverse health consequences including cancer. Oral cancer is the second most common cancer among males in India and the main cause attributed to this is the use of smokeless tobacco ([@A3876REF1]-[@A3876REF3]). The concomitant use of alcohol along with tobacco use has a multiplicative effect on risk of getting oral carcinoma ([@A3876REF4]). Oral mucosal lesions like leukoplakia, erythroplakia, sub-mucous fibrosis etc. are considered as precancerous lesions associated with the use of tobacco. As a secondary prevention strategy, identification and management of precancerous lesions is important to reduce the incidence oral cancers ([@A3876REF5]).

Kerala is a unique state in India with more than 50% of its total population (32 million) living in urban area with low population growth ([@A3876REF6]). There are around 2.5 million migrant laborers from other states (interstate migrants) working in Kerala ([@A3876REF7]). In terms of health care utilization, Interstate Migrant workers form a marginalized community in Kerala. The utilization of public health care services is limited due to several factors like lack of awareness regarding the health facilities, inconvenient timing of clinics, language, and cultural barriers. Working condition and nature of migration can also be a barrier for access to health care ([@A3876REF8]). Their health status and health related behaviors may be different from the natives and needs to be explored. It was generally considered that use of tobacco and alcohol was high among these workers. However, no prior epidemiological studies had been carried out to quantify the burden.

2. Objectives
=============

Hence this study was carried out with the specific objectives to estimate the prevalence of use of tobacco and also the prevalence of oral mucosal lesions associated with such use among the adult male interstate migrant workers in North Kerala.

3. Materials and Methods
========================

For estimating the prevalence of tobacco and alcohol use, a cross sectional study was carried out among the male migrant worker aged above 18 years in Azhikode, an industrial area in Kannur district, Kerala in March 2013. These migrants were working in different plywood and tile factories. Since the location of these workers were scattered in different parts of the study area, the study participants were recruited from a routine medical check-up camp organized by the labor department for the migrants. A sample size of 225 was estimated after considering the prevalence of tobacco use among adult males in India (47 %) as per Global Adult tobacco survey with 15 % relative precision and 10 % non response rate ([@A3876REF9]).

Participants were assessed for the use of tobacco and alcohol, type, frequency, and duration of use by a semi-structured questionnaire after obtaining verbal consent for participating in the study. The use of tobacco and alcohol were classified into current user, ex- user and non -user. Those who had used tobacco or alcohol within last one year were termed as current user. Those users, who had used tobacco or alcohol in their lifetime, but have abstained from the use in past one year, were classified as ex -user. The trained dental interns conducted oral cavity examination for detecting oral mucosal lesions associated with tobacco use. Intra-oral examination was conducted to detect white and red mucosal lesions, ulcers, and abnormal growths. The lesion in the mouth like leukoplakia, keratosis, leucoedema, candidiasis, lichen planus, linea alba, erythroplakia etc., can be classified as white and red oral mucosal lesions lesions ([@A3876REF10], [@A3876REF11]). The examination was done using spatula for tissue retraction, mouth mirror for indirect vision, and gauze for drying the oral mucosa under adequate illumination using natural and artificial light. The lesions were reported as oral white mucosal lesion, oral red mucosal lesions and oral ulcers. The identified cases were referred to a tertiary care center for confirmation and management.

The data were inserted into Microsoft excel sheet 2007 and analyzed using EpiInfo 7.1.1.14 (CDC, Atlanta). The descriptive statistics like proportion were used to present prevalence. Inferential statistics like chi square were used to test association of different factors with oral mucosal lesion. Logistic regression was used to estimate the effect of various variables on prevalence of oral mucosal lesions.

4. Results
==========

A total of 244 male migrant workers residing in the study area were included in the study. Majority of the study participants were less than 30 years of age (67.2%). Out of the total, 13.1 % were in the age group 31 - 40 years and 19.7% were above 40 years of age. Most of the participants were from two northern states, Uttar Pradesh (UP) (46.3%) and Bihar (40.6%). The rest were from Assam, Odisha, Madhya Pradesh, and Chhattisgarh.

The prevalence of use of tobacco and alcohol is given in Table 1. The study shows that 71.7% of the male migrant worker in the study area were current users of smokeless tobacco products and 41.8 % were current smokers. The prevalence of current alcohol use among the male migrant worker was 56.6%. Concurrent use of alcohol and tobacco was present in 45.5% of the study participant.

###### Use of Tobacco and Alcohol Among Male Migrant Worker, Kerala, India (N = 244)

  Substance Used/ Status      Value^[a](#A3876TBL1FN1){ref-type="table-fn"}^
  --------------------------- ------------------------------------------------
  **Smoking**                 
  Current smoker              102 (41.8)
  Ex smoker                   17 (7.0)
  Non smoker                  125 (51.2)
  **Smokeless tobacco use**   
  Current user                175 (71.7)
  Ex user                     12 (4.9)
  Non user                    57 (23.4)
  **Alcohol**                 
  Current user                138 (56.6)
  Ex user                     15 (6.1)
  Non user                    91 (37.3)

^a^Data are presented as No. (%).

Among the current smokers, 90.2 % use cigarettes only, 4.5% use beedi only and 5.4% use both beedi and cigarettes. The mean age of initiation of smoking was 25.6 (SD 7.6). Around one-third (30.7%) of the study participants were found to be recent users (less than one year duration from initiation). Duration of smoking was between 1 to 5 years in 43.3 % of the participants and more than 5 years in 26% of the participants.

Among the current users of smokeless tobacco, 37.7% were using products containing plain tobacco leaves. Khaini was used by 26.9 %, pan masala by 28 %, zarda by 6.1% and gutka by 2.9% of the current users. Frequency of use was found to be two or more per day in 86.7% of the current users. The mean age of initiation of use was 23.3 years (SD: 6.6). Majority (44.7%) of the current users were using this for more than 5 years. Duration of use was less than 1 year in 14% and between 1 to 5 years in 41.4% of current users. The practice of chewing tobacco was seen in 77.9% of UP migrants and 70.1% of Bihar migrants.

Eighty percent of current alcohol users were using products having alcoholic content with more than 40% alcohol (brandy-52%, whisky-18.3%, rum-8.3%). Local alcoholic product, toddy, was used by 11.3% and beer by 9.2% of the current users. Duration of use of alcohol was less than 1 year in 18.1%, 1 to 5 years in 52.9% and more than 5 years in 29% of the current alcohol users. The mean age of initiation of alcohol was 27.9 years (SD: 8.1).

Oral mucosal lesions (OML) were found in 89 (36.3 %) of the study participants. Out of this, 80 (90%) of the lesions where white lesions and 3 (3.3%) were oral ulcers. Univariate analysis showed that mucosal lesions were significantly (P = 0.006) more among workers above 30 years (51.2%) when compared to those below 30 years (29.3%). Mucosal lesions were significantly more prevalent among current users of smokeless tobacco when compared to non user (44.6% vs 12.3%, (P value = 0.001) ([Table 2](#A3876TBL2){ref-type="table"}). Also the lesions were more common among current alcohol users (42.8%) when compared to non user (12.3%) (P value = 0.006). After adjustment for age and use of alcohol and smoking, the odds ratio for having oral mucosal lesion with use of smokeless tobacco was 4.54 (95%CI: 1.9 - 19.84). The odds of having OML increased with concomitant use of smokeless tobacco and alcohol. The OR for OML among those who only use smokeless tobacco was 3.19 (95% CI: 1.37 - 7.48) and those who use alcohol plus tobacco was 4.85 (95%CI: 2.06 - 11.44) against those who do not use tobacco and alcohol.

###### Prevalence and Risk of Oral Mucosal Lesions Among Male Migrant Worker, Kerala, India

                          Prevalence of Oral Mucosal Lesion   Crude Odds Ratio   95% Confidence Interval   Adjusted Odds Ratio                             95% Confidence Interval   P Value
  ----------------------- ----------------------------------- ------------------ ------------------------- ----------------------------------------------- ------------------------- ---------
  **Smokeless tobacco**                                                                                                                                                              .001
  Current user            44.6                                5.74               2.47 - 13.37              4.54^[a](#A3876TBL2FN2){ref-type="table-fn"}^   1.9 - 19.84               
  Ex user                 33.3                                3.57               0.85 - 15.04              2.95^[a](#A3876TBL2FN2){ref-type="table-fn"}^   0.67 - 13.08              
  Non user                12.3                                NA                 NA                        NA                                              NA                        
  **Smoking**                                                                                                                                                                        .5
  Current smoker          40.2                                1.32               0.77 - 2.28               1.01^[b](#A3876TBL2FN3){ref-type="table-fn"}^   0.54 - 1.88               
  Ex smoker               35.3                                1.08               0.37 - 3.12               0.68^[b](#A3876TBL2FN3){ref-type="table-fn"}^   0.21 - 2.19               
  Non smoker              33.6                                NA                 NA                        NA                                              NA                        
  **Alcohol**                                                                                                                                                                        .006
  Current user            42.8                                2.34               1.30 - 4.21               1.55^[c](#A3876TBL2FN4){ref-type="table-fn"}^   0.79 - 3.03               
  Ex user                 53.3                                3.58               1.17 - 11.01              2.71^[c](#A3876TBL2FN4){ref-type="table-fn"}^   0.78 - 9.39               
  Non user                24.2                                NA                 NA                        NA                                              NA                        

Abbreviation: NA, not available.

^a^adjusted for age, smoking and alcohol.

^b^adjusted for age, smokeless tobacco use and alcohol.

^c^adjusted for age, smokeless tobacco use and smoking.

5. Discussion
=============

The study shows that the prevalence of current use of smokeless tobacco product was 71.7% among the male migrant workers in the area. This was more than 5 times the prevalence among males of Kerala state (13.1%) as shown in global adult tobacco survey in 2010. The prevalence was also higher than northern states of UP (35.4%) and Bihar (62.1%) from which majority hail from ([@A3876REF12]). The prevalence of smoking was also high among the study participant (41.8%) when compared to the state statistics (27.9%) and national statistics (24.3%) for males. The study also shows that alcohol use among migrants (56.6%) was again higher than the alcohol use among males of the states of Kerala (42.5%), UP (25.3%) and Bihar (34.9%) ([@A3876REF13]).

The prevalence of oral mucosal lesions among the male migrant worker was 36.3%. The prevalence of these lesions considered for the study was higher than those reported among males in a study conducted in north India (12.1%) ([@A3876REF14]). South Indian Dental hospital based studies done by Saraswathi et al. (0.59%) and Mathew et al. (28.2%) also reports a prevalence of OML lower than that found in the present study ([@A3876REF15], [@A3876REF16]). The difference can be explained by the lower rate of use of tobacco among the study participants which was 6.9% in Saraswathi et al. and 21% in Bhatnagar et al. ([@A3876REF14]) The results of the present study was comparable to the prevalence reported by Sujatha et al. (36.1 and in males) and Patil et al. (54.1% in males) for lesions considered in the study ([@A3876REF17], [@A3876REF18]).

The high prevalence of tobacco use and associated oral mucosal lesions among migrants has serious health implications. The wide spread use of tobacco products will increase the incidence of tobacco related cancer in the state and can over burden the state's health system.

The sale of smokeless tobacco has been banned in the state since May 2012 ([@A3876REF19]). The present study showed that in spite of the ban, the use of smokeless tobacco products was high among male migrants. The study also shows that one -third of smokers started smoking recently within last one year while they had been using smokeless tobacco for many years. This change in behavior may have been due to the effect of ban on sale of smokeless tobacco. It is observed that migration increases the use of tobacco as the prevalence of use is higher than the prevalence in their native state. This may be related to various stress factors related to migration.

The strength of the study was that, to the best of our knowledge, this was the first study done in the state to assess the burden of tobacco use and oral mucosal lesions among migrant workers in Kerala. However, as the workers are not registered in state labor registries, there was an absence of sampling frame for random sampling. The convenient sampling of the study participants may affect the generalization of the results of the study to whole migrant population.

In order to control the situation, health promotion activities directed toward tobacco and alcohol cessation should be actively carried out among the migrant laborers by the health staffs of primary health centers in their field area. Behavior changing communication (BCC) materials for tobacco and alcohol cessation should be made available in their native languages. To control the use of smokeless tobacco products, strict enforcement of ban on sales of smokeless tobacco can also be done. For prevention, early detection and control of oral cancers, the routine health camps organized by the health departments for migrants should also include screening for oral cancer.

We acknowledge the contributions of Community medicine interns and Dental Interns in collecting the data.

**Authors' Contribution:**OPA, SP, LP, AKJ designed the study. OPA, SP,LP collected the data. OPA prepared the draft manuscript. OPA, SP,LP, AKJ revised the manuscript.

**Conflict of Interest:**None declared.

**Financial Disclosure:**Self financed by Department of Community Medicine, Academy of Medical Sciences.
